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t. 

m-^^n f j^s <7)3i D ma. wta^ 1 @ 

micminrcm*)Mxmmm 1 Etowwm 
5 ] nm 1 fa«©9iBiisHT* o x. 

Mta««^©i:^ 2 ©iiMS#iit^fifTS©*fftc« 
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^^■^'X©t^fc. mmmmmmtimx^z 

mm5immmmmo 

mm8i mm5mmmmmx&-^x. 

mm2(owmi^mi. mmmmmi^n 

t) «<k D fe/h? v^^i^iM 0 mxw\m^mmx& 
^mmMc 

10 [n^^ 9 ] mm 1 fa«©0iwjSBT'fe o 

WIB^ 1 ®aKiM#®ttv t9fB^2®lll2l#IS«!:0t>KIIB 

mmi<ommit. mwmi(omm^^'xni 
^mmtixmmmmmti>±mm-ym 

mm2(3^wmmt. mmm-mm^^^'xm 

20 IB±««<i:'3t'h?''^*JS^]T'B8tHWJ«f*%«sl1*S 

[^^s 1 1 ] m^mm\c 2 f >y f ^x^mm 
mixvTs^^^m-^^'j Ym^^x77.^mfS.t 

T, mm:m\m^\^m\tmmnmM>-^x. 

T-3f*^5^fiK^tm^-ti:Tt5fB'N-y Y\^mt^ 

xi'i&tT^xsi:^ (b) mf-mitmr^i^^ 

30 n^c r- ^ t )S U TMia'N -y F ^IKil LX^-yT. 

D feffiv^B 2 co«aT'jiK^t«^ 2 mimtmm 

^x^^Mfc. MIB^2©jlB^#@:Ji:<tgiij7^Sff»c}g^ 
40 1 2 ] iJ^4©73 iBllc 2 F -y h W±®HIS^ 

mt'fxyT^^m&t^^y F^i^stsfctfet. 

2^oliJi•e(!!)»J^^«:^R^5dl^ftr, iif!^sifiiiM*± 

\^a.-m3i-t^m\^mbfcmmm'h-ox. 
turn 1 (om^mciimMS^icB^-^tircyxi' 

Hit. Wfa^2cDjRl¥®tJ:2»M«*(cjgfiK?nfc 

7x^jb^?gftt-5«is«*^^i;s*ftTT'^«>iSS^nfc 
50 :^mnucm.m. 
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[0 0 2 0] WAff. ^(Dmmtmf^tim^ 
[002 1] -mcmM^mm o < * s 

mx-'^ammmmt^mmmm^ c 

mmm(D'£*)mmmicbxrmm')mxn 

[0 0 2 2] tfcSUCia^tLT. ^2©|Rji^iiT'll 20 

mMW\mm o ai±^ hoib^ i (Dmmxwm 

[0 0 2 3] fffi»filftffcfe^>T. v> 

sofcA^t-t^o fjeoT. mmmxtmmmt 

[0 0 2 4] *58w®Hi»iiii{i> ±ii&(omm&t 

:&m'jm<D^X'm\^nomi$.ttzcti^^mxhz 40 
*^ i!iBfsi(Dmm<o^m^'x. 

[0 0 2 5] ii^fi^zmmmmmxii. ^ 1 mwi^ 
^^mw\&7^\ ^zmwi't-vtix rig 
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[0 0 2 6] *>)!)^:5EPSlJg11^c:3o^^T. lS^©^#a. 

[0 0 2 7] ±a®«fig*^6W6*^41»). m 1 ©WJ 
F(i<gffimirt%^tJfe©©S 2 ©TOJ^^ F i D 

IBiJ^Sf S*l«tS t©t UTt 
[0 0 2 8] c vtm. 9iWJ8«©fJffitt*:fet < IBI 

ffl^afe^^-itriML. B«*^i?fSJ^±©+^^XT'fe^« 

^t. mmm^ii^Uoxmi^'-h'Qm'^mm 
^(DmmBx^?>. ma. ic-pT—^xib^m 

««!T'fe-5*>*H> ii«r-:5i©ffiStc<j;-pTffil^^ 
[0 0 2 9] ^2©fJ^S?@^fflV^S*^(i:^3 

i>-ctts 3 Mfaii«A^WJsn5^«©5-5> iJ 

*5^ja«?©lWi::^lt«iJ^«©ipi^E^ D l<fc »3 t/h* 
0 1"? liJ^S^ff ^ fe© 1 1 ^ C T't «c 

[0 0 3 0] fi^fj^m&xHi. Mm&mm(f)-riQmx 

[003 1] F 7 hm^Lxmmiom^ 

mmiuy^miULx ¥y hm^t^mxi>^. 
Buia^ 1 (Dmmii. tutas 2 ©irkI^® j; 0 feioia 

fMS©±i!KWi:ffiBtS t©iit?. ctf)'^m^l^\ 

[0 0 3 2] -(y'^mniLXY'-jhm&timm 

mxii. ^>i'©Ptffi#tt©{f?)Ot{i:eHUTF-y F 
©faiT'Ofci;»^«fe«ifi8tSfcii), wsts^x^ 

i,mfmm^fmxi^!i^tzcti>w^Lr^\ A^*>s« 

[0 0 3 3] *fc, '{y'i/^miXYyhmm^ 

mmm\cu^xii. -^y^if-ti^mmt^^^xm 
6. nmxm\m^mctmmxib^o 



(6) 



#M2000-343688 
10 



[00 3 4] *^)!)^« IRITIS iLT, ^ijm BulB^l mWtbXli. 7l^+i>7;l/TWX^^CD-R0 

-p-feo. wim^2(Dmmii. mmmm-rmic mm. n^tfa-^crtspisitsB (ram^rom 

[0 0 3 5] *%m«Tti:^t01ite?itLT«B£t 10 a-5f(c±|H^m*m*-ti:«3>l:f 

t?>mmmx&ox. (a) mmmmit^rc iooao^ L:u:.X'mmbrc^x<Dmii. ^M^ti 

xtm^^'^ hicmt^ttuc. Bis.t^^^T.i'i)'^ :^^mmimmm. ^i:m&m^^^^:f5\^ 

^yh'^imLX^'yX^^B^t^Xnt. (c) 20 [00 4 1] 

&xmtz^ 1 WES 1 mmmm t> njtwfcststiiiwrs. 

[0 0 3 6] *^*^2EnRW!*li:<fcnJl ^tfcEPMSBT' 30 t^ct\ci:t)mt^o nvifa'-^PCa, ^gu® 

<. wMtgiig^^fiES-rsi^t^^-ets. m Bi»J tsjKtsi:fc^ciD^ :/'jy^PRT«iBiitsfeJ6 



&mmic2 F«y v&jLmmmfxy7.^m^ [o o 4 2] 0 1 ic/u y^pR immfn y^m 

« :fe<tr>m 1 «»fi<t ^ feig''^^ 2 ©ffiST'©|iJ^* 40 /Vy 7 7 9 2 . ±^ ItgP 9 3.^1 10^4815 9 4 A . S 

m^nvx. mmmmii^±icmitmmm zwimm 4 B^i:mmm7mxiinx^'^o 

^mtZfzm'fri^yL^ayiHa.-mS^t*)^ COO43] At/iSgUi, 3Vea-:5fPC*^6B:»J 

^«te<i;yB2©«aT:-©iij^s©i/^t'n^^^ff?nT 2fc-MiH«'r«o nvea-^jpci^s^^enssi 

[0 0 3 8] ?6tc, g 1 m&x(r>wmi(D3j.^n^ lESPg sa^ ^'>^'«:ttdJt«/'X;v*a»«^/'c'N7 

S2©iMa«t6i:. tulBfMlE«tifcS(iE®20fM F*a«ilbT. ^®73(B]©F'yF?iJfc«7X^;&Jg^ 



[0 0 3 7] «fc> *ISli»OTt^-riBg!i<*tLT 



^CD-R0MF7-l':'CDD*ffll/>T. iJ®*:/ny 

^A:j3<fctj=T-5'^7l/^>'7;VTi'X^'-^C D- RO 
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[0 0 4 4] ^liJ^$gP9 4A. S2iiJ^$g|59 4 B 

fT o 0 y U y ^ P R T a 2 O© WJt- KT-TOJ«:ff d 

Ctif^X'^to ®liJ^Sa59 4Att. ^ICTOJ*- 
KtCfSU^CKt?) a-PiJ^S*ffao ^2|iJ^4SP9 4 B 

SiJ»f5 9 7 tt. mi^- Kr-^ tc(SC TffitOffiV>:$> 

li-*fT9o 10 
[0 0 4 5]iJC»C. m2\Ci^i)fVy^?RT<Dmm 

^mmt^. isi^ta<k3fc. <:®:/uv^prt 

4,^ij,j,j;:e_-5f2 4fcJ;-3r^+'J7'>*3 1^:/^T 

2 4. F2 SfciCFJSf'fv^^^l/S 2 

[0 0 4 6] ffllP^JRj^tSOSSlcOt/^TiJJB^t^o 20 

icm^nrd^m-y Z 5 afeJ;t;tifSin— 7 2 5b 
t. P»fflyti^&n/'cSfiKo-7 2 7 afe«fctf^^fo 
-72 7bi:)b>6«fi2^rn«« i:n6©n-7tt. 02 
ic^^tmmi-'^ 2 3 OiUiE^r^-V F VfcJ: 5 
ItScttcfcOIElll^nSo 03lc^tlt)^ fflStP 
(i*&lttfl!l*^e.i!i&«P^v 2 5 afcitflieiin-v 2 5b 
mmti. Wn-7©iWBlc<J;t)»Bl*nSo ffliteP 
©±iS*^«n-^ 2 7a j;t5^^fD-7 2 7 blcj^ 30 

•yF2 8(cj;f)iafiR?!)^il^?nSo 
[0 0 4 7] Srfe. i|&»fl)©0-7 2 5a, 2 5baii 
v>II;'jT?fflj«P*«ifrS:feJ6> )ltSS.<ffliKP**R2l 

•raiii:A^-?'t«o cntJtL. #ISn-7 2 7afcj; 

7 2 5 a33<J;t>mD-7 2 5 bA^&i^nfci^^ Piten 
-72 7afe<fci:>Wo-7 2 7bfca;oT}RjM^n« 40 

iMDl©lia^mill®a-7 2 5a. 2 5 
b(c<J:»)JIBII?ns«^ti:J±"^T«Tffi<*«c WT© 
mnxit. i^MJ©o-7 2 5 a. 2 5 b^ffll/^fciJ^ 

-7 2 7 bO»*ffil/^fc»MaE*ig«S3l») fcttSo 
[0 0 4 8] ^•\'U-yiX*3 1 ^:/'7r>2 6©W:^|pIt 
/7Ty2 6©tttMmcliiS:2 
U -y J^3 1 ^ffli)^tifc«Jft«fflilllfl3 4 fc> 

i; .;;>:y-;e_^ 2 4 t©PlfcMS®ffiii'^;i' F 3 6 ^ 
^^tS/-U 3 8 fc, 4^-*' U 5^3 1 ©ii^ffiB^rtt 50 
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[0 0 4 9] <:®4^-vU>y5?3 ifca, Wi-fyif (K) 
ffl©*-FU 75^*7 li:i^7> (C) , "y^h'yyy 

(LC) . Y-lfy^ (M) s 7^'Fv-ti>5t (LM) , 
-rxa (Y) ®5ft®^v^'*iKlfib;fe*7-'fv^ffl 
F U -y ~>'7 2 5b^jSi?RltiT'fe«o 'J -y 3 1 ® 
TSPoW^'N-y F2 8t(ift6fa®'i'>^ttmM'N>> F 
6 l-6 6mmnri'Zo ^^rVy'J3 l\c:^-h 
Vyl^lU IZ^mt^t. ^^y^i]-V^)^'jV 
A^^^-y F 6 1 ~6 eic^V^/^WJn^o 

[0 0 5 0] 04(4'N7 F6 l~6 6li::fcit-5yX;VN 

[00 5 1] 05tt'\-y F2 SlciS F-y F©)gfigJgffl 
*^tiJB^at?^So 0^©l|5^±, II^V^^ (K) . 

s^zy (c) , "y-^vyy (LC) (D^y^^^m^ 

gP5^{COV^T^Lfc„ -I'V^'fflA-FU-yi^? 1,7 2 

)b^++u-yi^3 iicgt^nst, ^m-fy^ms 
KTst-^yi^mQ 8«acT#fe'N-y K6 1~6 et 

[0 0 5 2] mti>m>). 'N'y F6 l~6 6tca. & 

m 5 fc^BiT'^t i •? t , ifxy^? p E t)mEma 
So c©^gs^ ^yi'lisesc^maexy^^PE 

tB^nSo c(D-(ymj-ipi)'^-f'7ryz6mit-i 

[0 0 5 3] ;>!tiwiiiiiiss4 omm^^mti>c 
0 6 asijunais 4 0 mmmmtmrn^b^ » a 

^-rsat), »iiiiS4 oortgpfca. cpu4i, p 

ROM 42. RAM43 5:* >L4cOTf<:^ta>5r©|iliS 
)bVU4 8T'fflSli:^ii?nTV>«o PC^'y:5'7i- 
X4 4a3>'tfa-^PCi:®T-^'©-^t)t»)i&lT 

mmxm^ (p i o) 4 5a. ifiitJt-^ 2 

3 > +^ U 7 -^^^r- 2 4 *I J:t>*ii^t/'?*;l' 3 2 ^ H t 
©li#*^ »)i:>)tSo ^^o«y^46 tt^ngi5©iif?© 
mm^tZ. )!gfifflA-y7r 4 7tt'N-y F6 1~6 6{c 
^/X/l/C't© F7 F©t>' • *7©ftf 4 
^g|J5 5fclti:^j1-So 

[0 0 5 4] mmm^^^5 sn. m^sot^ib^ 
mmcxtitn^mmmicm'^t. f6 1 ~6 
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xmt^o mm^^-y 7747 i^^^mm^m^ 5 

[00 5 5] CPU4 Hi. ^fcP 104 S^rlUriE 10 

n a o f M*©jM 5 itt. p R 0 M 4 2 »c^a6ia«* n 
fSL^cj^o ift^iBit^nTi.^?. c p u 4 1 tt> 

nfcTOit-FlC)£i;/-cl'9M©T-^*PROM4 2 
[0 0 5 6] t^m&lXii. ±^©lDlfxV"^ 

[0 0 5 7] (2) v-yhmm-'A^ctmrnc^ 

mafvy^p R T®»0K4 o©c p u 4 1 
[0 0 5 8] h'-ymmmii^-f-ymm^mt. so 

C P U 4 1 JiSlBiJf-^'fc.toWJ^- F^A^lTS 
(Xr'y:/S 1 0) 0 Simf-mny\i3.-^PCi)^ 

f^)y^Y'y-<>'^\^ii-oX. HBftr-^lcMLTfea 

F'y F©*^ • *7*#ii*<ri:lc#St«r- 

^rr-fe^o XT 775 1 OT'M-r^jBttM-rS^T 

[0 0 5 9] 7Uy^?PRTtt, ^Spt-Ftffi^t- 40 
F© 2a3i©WJ-e- F-eSimtf 9 d i:^)^T-tSo 0 

8 mm- Yxm\-^timmmmtmm 

feSo s?P€-Fr'ttWJffla£P±©Iit^i^ itWJ 
^?*^-riJSB^0-c$^o i£?i€-F-ettei»iJffliKP± 

©Biiti. iSWS^iS^ ?Iftm ffi«S1i«©30© 
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m~Ymw'i:-Y\zi!c<xm\nm%.m^^\ o 

[0 0 6 0] 7'; y^jp R T©«fflt*wfliiMti^-fn 
t^mWi^-vm-^t^ctKi:*)^ ^^~Yxm 

ft, c p u 4 1 a. A^j^nfc WJ*- FA^Jsit- f 

[0 0 6 1] SI;S€-KT'{44t/>ti|!iJ«*nfc»^tc 

a. m^~Yx<r>mmi'7. osd. cpu4 1 
a, 084'©atwM««ia«'rsi!iatbTs -iy 

^\^XlStitiin>imm^ (Xr<y7'S3 0) » B 

mwmxh^o 0^©iP^±, 4 Y-'jvy^y'f-xi 

1 ili~6 |5I@(D#±^4ii::fett.5'N-y FOBMSI^IbI 

;l'-ejg«^n3F>y F©«l?«5tUfc» H^t^lOs 

1 lHl©±^« T'J^figLOO. 7 7X5f©-S 
©»g D lT-iJ^Si£tf c i: J: t) , 0*©HlfiliM«M 

[0 0 6 2] )!)^)b^S^>'^?^-X7^StJ;«IB0!a. ± 

-^©i9:Si:ii. 'x-y F©^yX;Kc^L. ±^lE-ejg 
fig-T'^t 1 v7.^^<Dm\f~^^^^t^V!MXh 

So ^yxMWJ-T'^t^x^tt, 01 ^(Dmii'hm 

6*^415. 91BiJMit&^)^6®iJ^4©JlSfi:«-i(i/>T- 

3 UTiaS?n/'cr-t5' (cScJl^T^iB^tc F -y F 

Mm -Si[7 F-yFi:^So ffM^*i> 7X;l/if 
-y^. /X;HS> :fej:tf#7X^'«:J^^'r«©tSt5 

;«€'Jlc|B1i?nrv^:5o 07©XT-y7S3 

0 x\i. c 0 hxmt ^mmtxmmm 

[0 0 6 3] mmmm(oy^i^xm\mif^ 

CPU A Hi. 08 '^(DTi^m.mmmit^^ 
m.m (XT77S4 0) o **aiMm mm\ 
mx\ ^J6»s«nfe^sst©9x^f©EnBij*^^7t- 
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[0 0 6 4] H 1 1 urmmmcmzmmm' 

li. L-6|gI@~L + 5[iI@*t'©l 2lHl®i^4tfe 
ItS'N'V F©fJ^fi;^|q]Of4H^^L/co L-6 

1 9}<::fcltS'N-y F©ta«i:i^)SLTV^?.c. WTT-a, 

j!aa©«»(coi^TifjBj!i-5o 10 
[0 0 6 5] 0 1 1 ic^-ra?3> **fiiswt'a. l- 4 

lHliiDiji«*'ii?T-raJ:. TiSJaatLT. 5 7X^ 

i:HT7x^o)m^mm-ucib. imm^m-e 20 

'N-yF«ftiliSaM0*<Rlt6*ISI?f<:fflStTt>S. cti 
tcML. 01 Ifcg^LfcTiBitta-^tt/h^fV^j^t)!-?!] 

(om^^n^ctmt. L+ Slags -eci^SA^ 

[0 0 6 6] ^tc. mi Uc^LfcTieffiaT'lS:. 
©jMDM (Hi 9) f-iJ^S^ff^^tttt^LT/h? 

Kmcmtzctti^T^tZo c©^*. 01 iteg^t 

fciSEPWMfl6IS«A©IEH*^*3-l*:T^tfeo 01 9 

mMwrnmrnt^ctm^tio 01 ifc^tz-c 
«ajT'tt> s:Bij^5ri6^«*^-£Kio©Ji^0i s^x^Sf 

[0 0 6 7] glWlt- Ftcfet^-CHT 

TSSSaa^lT ^ 0 ±]^®MT'fi, 4 F 7 Fk? -y ^T' 7 o 40 
©/X;l/ig:ii^S«^ti:ov>TliJB^t/'c*\ F-y Flf-y 

[0 0 6 8]-:^. 07©xt>y:/S2Oh:fev>Tffil 

■e- F*^S£^?nrv^« tmi^nrdi-^. m^e- f 

T'©HllSiJ^ff3„ ot»3. CPU4 Hi. -ry^JJU-x 

5 0) o **Si«»J-e(i. «)BS^«©ia«sa> ^^Pt- 

Ffc:fettS)i«WJ (01 0#M) tmCWmWitL 50 



1#M200 0-3 4 3688 

16 

D . 4 F-y h e 'y^T'? o©yX;l/©'N'y Fim 

ri^sfectttKJ. 7 9x^©-g©2i»3«-eij^ 
[0 0 6 9] mmmmoTmr-mmit^ t. 

C P U 4 1 ttffiRiajil? }c J;^^ y^r U-Xtagifc^lf 
(XT>y:/S6 0) . **a6MT'{i. 'n-v FA^H« 

0 wimmmmmmxrcmxmsM 
^\cmftio fit. »a-r«a»3. j»fiisj^?)*m 

[00701012 nmmi't- vKmzrmB 

(DKmU'f^^tmmx&^o 4 F'yFlf-y^'T? 
o©yX;i/^lix.s%&^M^tfc„ ffi?IWJ^:-Ff- 
a. TiSJ!ia?:fTte-ffciSWfi^«'??©9l»J*llfft 
So iJfoT. iSiflJKMiiTStcftltS F-y F©fa^©^ 
?tt0 1 9 tra?F©IBtli^«<, WT> 0 1 9 iKOm 

[0 0 7 1] 01 2tel4, L-3ili~L + 4lHli©4 

S'N-y FCffi^fiEHlcmtSc 01 2pfi©Slg{Ali:*3 

v>t7X^©fttt«*i;sc ii««Enwts c t 

*<-etSo (inA^ 09*li:^b/-ciKiBS^«T'fe»5. 
01 gtfO^iiEAt^fJS-rSo 01 9li:^U;rclBil73a 
T-tt. S«AJ:')feTJ»fl|-P5X^©«lt*^4U«fc 

46. L-2[HlS©±^St*3ltS7SyX;k L-lIU 
i©±^4(c:fettS5S~7SyX;K L|sli©i^S 
tcfcltS 3 S~7#yX;l/T'a F-y FWJgfig^ff-pTV^ 
iinfcji^t. ffilOT'lt^FT-a. i:tie.©yx 

JVTi>y7.^m^mOo OtOs LlHlgST-©^^ 
S^i^^/cSHT'S. «i?EAtclt*^^^tSt|SlB#fc 
01 94'teSt©5tl'^^t^7X^i)bmW»C}g*« 

[0 0 7 2] c©i^tiS«JS3i»)T'©EnWJ?:«^AS 

')r(omm^ntZo 01 2©B'ijT'(i. 7 F-y 

F©-£©jMD«T«S^tT9o 01 2*©L+ 10 

So nmm'o tmm*) txmm 

A>§*^©!pJS*fT'5 <: t < > EHWJ^USt S c 
i:*^T'tS©T'feS=, 

[0 0 7 3] 01 2 4"fi::feV>T. /\-y ^Vi^^f^LfcA 

tt. finisi *) xmmi tik F -y F ^^to D 

Lfca?)> LIiI@tT'©^lEfi:fel,>T. M^ActtJfc 

/-Co a;isi»jt-FTii. fgffajM?)T'. ^^a^s^x^^ 

K^H^t-S^X^ri&J^fiittSCtA^T'^So C©^ 
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[0 0 7 4] ffi»Kj^»)m mm?<Drm<o\^' 

-gPA^^aJc*^)!)^^ ii *^a&:S„ 0 1 2 *® L + 2 OS 
04^3E(cl3tt?.7SyX;V, L + 3|aI@©±^S{cfe 

#~7SyXM^iin{cffl3t-So cpu4itt, 
CPU 4 Hi, iB«!©TOJ*^7-rssT?s mm'o 

Co 0 7 5] «±T'l!JHJLfc*^Sf60iJ®E|l*JSilfi:«J;n 

Co 0 7 6] tmmmmM. m^i.m\ z 

t^-ra?). wmm.tmmmLm\^Mmw. so 

{f , mmmm ctfsi<. mmmmmt?> c 

CO 0 7 7] «fc, SfliaBM?) 

[0 0 7 8] ^^^mmmmmmma. mmm^t-^t 
T-*s?nso tse^T, ymmxmiEtimmx' 50 
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®iB«i^95Wj-r«ig!»c{i. mmm'e-]^mmn 
mx-m^tifcmm^mmcMixii. mm 

[0 0 7 9] mmmxii. mm\^- Yt 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] While forming a raster using a head, vertical scanning is performed in the 
direction which intersects this raster. It is the airline printer which prints an image on 
print media, and said head is a head equipped with two or more formative elements for 
forming a dot towards said vertical scanning at the predetermined spacing of 2 or more 
dots. Either [ at least ] said head or print media is conveyed in the 1st precision. When 
vertical scanning by the 1st conveyance means which performs said vertical scanning, and 
said 1st vertical-scanning means cannot be realized, either [ at least ] said head or print 
media is conveyed in the 2nd precision lower than said 1st precision. While making the 2nd 
conveyance means which performs vertical scanning, and the data of the raster which 
should be formed in order to print said image correspond to each formative element and 
supplying said head A data supply means to perform the mask of a formative element with 
which the raster which should be formed does not exist, The raster means forming which 
drives said head according to the data supplied by said data supply means, and forms each 
raster, Between the rasters formed during vertical scanning by said 1st conveyance means, 
using said 1st conveyance means and the 2nd conveyance means one by one An airUne 
printer equipped with a vertical-scanning means to perform vertical scanning with the 
feed per revolution beforehand set up under the conditions which the field where the raster 
formed during vertical scanning by said 2nd conveyance means is intermingled produces. 
[Claim 2] The feed per revolution of vertical scanning performed with the 2nd conveyance 
means in said vertical-scanning means is the feed per revolution of vertical scanning 
mainly performed with said 1st conveyance means, and a common airline printer according 
to claim 1. 

[Claim 3] The feed per revolution of vertical scanning performed with the 2nd conveyance 
means in said vertical-scanning means is an airline printer according to claim 1 which is a 
feed per revolution smaller than the feed per revolution of an average of vertical scanning 
mainly performed with said 1st conveyance means. 

[Claim 4] The feed per revolution of vertical scanning performed with the 2nd conveyance 
means in said vertical" scanning means is an airline printer according to claim 1 which is 
the feed per revolution set up possible [ formation of each raster ] using many formative 
elements rather than the number of the formative elements taken to form each raster in 
case said 1st conveyance means performs vertical scanning. 
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[Claim 5] An airline printer equipped with a selection means to be an airline printer 
according to claim 1, and to use alternatively further the 2nd vertical- scanning means 
which performs vertical scanning, and said vertical-scanning means and the 2nd 
vertical-scanning means based on predetermined conditions only using said 1st 
conveyance means with the feed per revolution set up beforehand. 

[Claim 6] Said selection means is an airhne printer according to claim 5 which is a means 
to reahze said alternative use according to the selection directions with the print mode 
using said vertical-scanning means, and the print mode using said 2nd vertical-scanning 
means. 

[Claim 7] Said selection means is an airline printer according to claim 5 which is a means 
to choose said vertical-scanning means when said image is the size more than 
predetermined. 

[Claim 8] It is the airline printer which is a means to perform vertical scanning with an 
average feed per revolution with said 2nd vertical-scanning means to be an airline printer 
according to claim 5, and smaller than the average feed per revolution of vertical scanning 
[ in / on the field of the direction of vertical scanning among the fields where said image is 
printed further located in an end at least, and / the field near the center ]. 
[Claim 9] It is the airhne printer with which it is an airline printer according to claim 1, 
said formative element is an element which breathes out ink and forms a dot, and said 1st 
conveyance means is located in the upstream of said vertical scanning rather than said 2nd 
conveyance means. 

[Claim 10] Said 2nd conveyance means is an airline printer which is the downstream roller 
which conveys [ in / are an airline printer according to claim 9, and said 1st conveyance 
means is a means equipped with the upstream roller which conveys said print media by 
predetermined frictional force in the upstream of said vertical scanning, and / the 
downstream of said vertical scanning ] said print media by frictional force smaller than 
said upstream. 

[Claim 11] While forming a raster using the head which opens spacing of 2 or more dots 
towards vertical scanning, and forms a raster It is the printing approach which performs 
vertical scanning in the direction which intersects this raster, and prints an image on print 
media (a). While making the data of the raster which should be formed in order to print 
said image correspond to each formative element and supplying said head Process which 
performs the mask of a formative element with which the raster which should be formed 
does not exist (b) The process which drives said head according to the data supplied by said 
data supply means, and forms each raster, (c) The 1st vertical scanning which conveys 
either [ at least ] said head or print media in the 1st precision, The 2nd vertical scanning 
which conveys either [ at least ] said head or print media in the 2nd precision lower than 
said 1st precision in the field which cannot realize said 1st vertical scanning is used one by 
one. The printing approach equipped with the process which performs vertical scanning 
with the feed per revolution beforehand set up under the conditions which the field where 
the raster formed during vertical scanning by said 2nd conveyance means is intermingled 
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produces between the rasters formed during vertical scanning by said 1st conveyance 
means. 

[Claim 12] While carrying out horizontal scanning of the head which opens spacing of 2 or 
more dots towards vertical scanning, and forms a raster Sequential execution of vertical 
scanning in the 1st precision and the vertical scanning in the 2nd precision lower than this 
1st precision is carried out. It is the record medium which recorded the program for driving 
the airline printer which prints an image on print media possible [ a computer readout ]. 
The record medium which recorded the program which realizes the vertical- scanning 
function to perform vertical scanning with the feed per revolution beforehand set up under 
the conditions which the field where the raster formed during vertical scanning by said 
2nd conveyance means is intermingled produces between the rasters formed during 
vertical scanning by said 1st conveyance means. 

[Claim 13] While carrying out horizontal scanning of the head which opens spacing of 2 or 
more dots towards vertical scanning, and forms a raster Sequential execution of vertical 
scanning in the 1st precision and the vertical scanning in the 2nd precision lower than this 
1st precision is carried out. It is the record medium which recorded the program for driving 
the airline printer which prints an image on print media possible [ a computer readout ]. 
The record medium which recorded the program which realizes the vertical-scanning 
function to perform vertical scanning with the predetermined feed per revolution which 
was not concerned with any shall be performed between vertical scanning in said 1st 
precision, and vertical scanning in the 2nd precision, but was set up beforehand, 
[Claim 14] The record medium which is a record medium according to claim 13, and 
recorded the program which realizes the function to perform alternatively further the 2nd 
vertical-scanning function which performs only vertical scanning in the 1st precision, and 
said vertical-scanning function and said 2nd vertical-scanning function based on 
predetermined conditions. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique for extending the field 
which records an image in the airline printer which forms a dot and prints an image, 
performing vertical scanning by the interlace method. 
[0002] 

[Description of the Prior Art] While forming a raster using the head which forms a dot, in 
order to perform vertical scanning in the direction which intersects this raster and to raise 
a print speed to it in the printer which prints, the nozzle array equipped with two or more 
nozzles in the direction of vertical scanning is used in many cases. Usually in the ink jet 
printer which breathes out ink and forms a dot especially, a nozzle array is used. In recent 
years, in order to raise a print speed, it is in the inclination which increases the number of 
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nozzles of the direction of vertical scanning, and is in the inchnation which a nozzle array 
enlarges as a result. 

[0003] In this printer, there is a technique called the "interlace method" currently 
indicated by U.S. Pat. No, 4,198,642 etc. as one of the recording methods which raise image 
quality. Drawing 18 is the explanatory view showing the example of record by the interlace 
method. Here, the number N of the nozzle used for formation of a dot showed three 
examples. Pitch [ of each nozzle ] k [a raster], i.e., central point spacing of the nozzle in a 
recording head, is two rasters. The amounts L of paper feeds in each vertical scanning are 
three rasters. In drawing 18 , the round head including double digits shows the record 
location of a dot, respectively. The left-hand side figure shows the nozzle number which 
records this dot between double digits, and it is shown by what time horizontal scanning 
the right"hand side figure was recorded. 

[0004] In the example of drawing 18 , the dot of each raster is formed by the No. 2 nozzle 
and the No, 3 nozzle in the 1st horizontal scanning. A dot is not formed with a No. 1 nozzle. 
Next, performing 2nd horizontal scanning, after performing paper feed for three rasters, 
from a No. 1 nozzle to a No. 3 nozzle is used, and each raster is formed. Henceforth, an 
image is recorded by repeating and performing paper feed for three rasters, and formation 
of the raster by horizontal scanning similarly. It is because the raster by which having not 
formed a raster by the No. 1 nozzle in the 1st horizontal scanning adjoins under this raster 
must have been formed by horizontal scanning of the 2nd henceforth a clear passage here. 
[0005] An interlace method means the method which records an image, forming a raster in 
the direction of vertical scanning intermittently in this way. An interlace method can 
distribute dispersion, such as a pitch of a nozzle, delivery precision of vertical scanning, 
and the regurgitation property of ink, on a record image. Therefore, the effectiveness that a 
gap of the formation location of the dot produced by these factors can be eased, and image 
quality can be raised is done so. Record by the thing interlace method realizable with 
various feeds per revolution according to a nozzle pitch besides the example shown in 
drawing 18 , the number of nozzles, the number of scanning repeats, etc. is possible for the 
record by the interlace method. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the interlace method, the field 
which cannot record an image on the lower Umit side which records at the end is generated 
unescapable. Drawing 19 is the explanatory view showing the situation near the lower 
limit of record by the interlace method. Here, the example of the interlace record by the 
head equipped with seven nozzles in the nozzle pitch of four rasters was shown. The feed 
per revolution of vertical scanning is a constant rate of seven rasters. "O" in drawing 19 
shows the location of the direction of vertical scanning of the head in each horizontal 
scanning. The number in a round head is a nozzle number. 

[0007] The situation of horizontal scanning of seven batches to the L-6th time • the Lth 
time was shown in drawing 19 [ near the lower limit of a form ]. Here, the No. 7 nozzle in 
the Lth horizontal scanning shall be equivalent to the lower limit limitation that a nozzle 
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can be located at the time of printing. The part which cannot record a dot, i.e., the omission 
of a raster, is produced in the raster which adjoins the lower limit of Field A as it 
illustrates, in performing interlace record. Therefore, it can print only to the field of the 18 
rasters upper part rather than a lower limit limitation. 

[0008] This printing impossible field becomes so large that the number of nozzles which 
constitutes a nozzle array becomes large. In recent years, since a nozzle array is enlarged, 
this printing impossible field cannot overlook. That a printing impossible field becomes 
large spoils worth of a printer greatly. In addition, of course in recent years, making a 
printing impossible field small is not permitted, sacrificing image quality, since printing at 
high definition and a high speed is demanded. 

[0009] This invention is made in order to solve the above-mentioned technical problem, and 
it aims at offering the technique of securing enough the field which can be printed, without 
spoiling image quality extremely, when performing record by the interlace method. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] The next 
configuration was used for the airline printer of this invention in order to solve a part of 
above-mentioned technical problem [ at least ]. While the airline printer of this invention 
forms a raster using a head, vertical scanning is performed in the direction which 
intersects this raster. It is the airline printer which prints an image on print media, and 
said head is a head equipped with two or more formative elements for forming a dot 
towards said vertical scanning at the predetermined spacing of 2 or more dots. Either [ at 
least ] said head or print media is conveyed in the 1st precision. When vertical scanning by 
the 1st conveyance means which performs said vertical scanning, and said 1st 
vertical-scanning means cannot be realized, either [ at least ] said head or print media is 
conveyed in the 2nd precision lower than said 1st precision. While making the 2nd 
conveyance means which performs vertical scanning, and the data of the raster which 
should be formed in order to print said image correspond to each formative element and 
supplying said head A data supply means to perform the mask of a formative element with 
which the raster which should be formed does not exist, The raster means forming which 
drives said head according to the data supplied by said data supply means, and forms each 
raster, Between the rasters formed during vertical scanning by said 1st conveyance means, 
using said 1st conveyance means and the 2nd conveyance means one by one Let it be a 
summary to have a vertical-scanning means to perform vertical scanning with the feed per 
revolution beforehand set up under the conditions which the field where the raster formed 
during vertical scanning by said 2nd conveyance means is intermingled produces. 
[0011] Usually the airline printer is equipped with a means to perform vertical scanning in 
a high precision in case an image is printed, and a means to discharge print media after 
printing termination of an image. According to the airline printer of this invention, the 
latter is used as 2nd conveyance means which performs vertical scanning in a low precision, 
using the former as 1st conveyance means. An image is printed performing vertical 
scanning moreover, using the 2nd conveyance means, after it became impossible to realize 
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vertical scanning by the 1st conveyance means. When interlace record was performed as 
shown previously, even if it performed vertical scanning to the marginal location, the field 
which cannot be printed caudad existed. On the other hand, with the airline printer of this 
invention, the marginal location of vertical scanning can be extended by using the 2nd 
conveyance means. Therefore, the field which can print the image in interlace record is 
extensible. 

[0012] Furthermore, the airline printer of this invention performs vertical scanning so that 
the field where the raster formed by the 2nd conveyance means between the rasters formed 
by the 1st conveyance means is intermingled may be generated. Since the 1st conveyance 
means and the 2nd conveyance means are used one by one, the printed image "The field 
printed by the 1st conveyance means (it is hereafter called a high precision field)", "The 
field (it is hereafter called a mixture field) where the raster formed with both 1st 
conveyance means and 2nd conveyance means is intermingled", and "the field (it is 
hereafter called a low precision field) printed by the 2nd conveyance means" are arranged 
in the direction of vertical scanning by this sequence or reverse order. 
[0013] Since the 2nd conveyance means is low precision from the 1st conveyance means, 
the image quality of a low precision field is inferior to the image quality of a high precision 
field. When a high precision field and a low precision field are made to adjoin through a 
mixture field temporarily, while deterioration of image quality is checked by looking 
notably, the false profile resulting from a gap of the formation location of a dot may arise 
into a boundary part. On the other hand, in the airline printer of this invention, since a 
mixture field is made to intervene between a high precision field and a low precision field, 
the effect by the difference in both image quality can be eased. Moreover, generating of the 
false profile in a boundary part can be controlled. Consequently, according to the airline 
printer of this invention, the field which can be printed can be extended, without spoiling 
image quality. 

[0014] In addition, the above-mentioned explanation explained the discharge means of 
print media taking the case of the case where it applies as 2nd conveyance means. The 
airline printer of this invention is not limited to this mode. It cannot be concerned with 
whether it is the discharge means of print media, but can apply to the various airline 
printers with which it has two conveyance means by which conveyance precision differs 
from the field which can be conveyed. 

[0015] In the airline printer of this invention, various setup is possible for the feed per 
revolution with which are satisfied of the above-mentioned conditions, for example, the 
feed per revolution of vertical scanning performed with the 2nd conveyance means is as 
common as the feed per revolution of vertical scanning mainly performed with said 1st 
conveyance means a thing can be carried out. 

[0016] Since the omission of the raster previously shown by drawing 19 arises in 
performing interlace record, a limitation is generated to the printing field in high degree of 
accuracy. However, also in the L'2nd time ■ the Lth horizontal scanning, it is possible in a 
printing impossible field to form a highly precise raster intermittently a passage clear firom 
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the example shown in drawing 19 . If vertical scanning by the 2nd conveyance means is 
performed as it is, sequential formation of the raster which the omission has produced all 
over drawing can be carried out. Consequently, the field where the raster formed with the 
1st conveyance means and the raster formed with the 2nd conveyance means are 
intermingled can be formed, 

[0017] In drawing 19 , although the example of a specific nozzle pitch and the number of 
nozzles was shown, when performing interlace record, same printing can be performed. 
That is, a mixture field can be formed by not being concerned with whether vertical 
scanning shall be performed by any between the 1st conveyance means and the 2nd 
conveyance means, but performing vertical scanning with the predetermined feed per 
revolution common to both. According to the airline printer of the above-mentioned 
configuration, since it is not necessary to change control of vertical scanning according to a 
conveyance means, printing which includes a mixture field by very simple control is 
realizable. 

[0018] In addition, drawing 19 showed the case where vertical scanning was performed 
with the fixed feed per revolution of seven rasters. The predetermined feed per revolution 
in this invention does not necessarily need to be a fixed feed per revolution. Two or more 
feeds per revolution which change a fixed period depending on a nozzle pitch and the 
number of nozzles may perform interlace record. What is necessary is just to apply the feed 
per revolution which changes this period as it is in this case. 

[0019] In the airline printer of this invention, it is not necessary to apply a common feed 
per revolution by three persons of a high precision field and mixture field and a low 
precision field, especially " a low precision field a high precision field " comparing the 
delivery precision of vertical scanning ■■ since it is low, it is also desirable to set up the feed 
per revolution which compensates the fall of precision. 

[0020] For example, the feed per revolution of vertical scanning performed with the 2nd 
conveyance means shall be a feed per revolution smaller than the feed per revolution of an 
average of vertical scanning mainly performed with said 1st conveyance means. 
[0021] Generally, the precision of vertical scanning improves as a feed per revolution 
becomes small. Therefore, in a low precision field, the fall of vertical-scanning precision 
can be compensated by performing vertical scanning with a feed per revolution smaller 
than a high precision field. Therefore, a high precision field and the image quality which is 
not inferiority are maintainable also in a low precision field. In addition, an average feed 
per revolution means the feed per revolution, when vertical scanning is performed with a 
fixed feed per revolution in a high precision field, and when vertical scanning is performed 
with two or more feeds per revolution which change periodically, it means those averages. 
What is necessary is for the feed per revolution of the average just to estimate similarly the 
feed per revolution of vertical scanning performed with the 2nd conveyance means. 
[0022] Moreover, as another setup, in case the feed per revolution of vertical scanning 
performed with the 2nd conveyance means performs vertical scanning with said 1st 
conveyance means, it is possible for it to be also the feed per revolution set up possible 
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[ formation of each raster ] using many formative elements rather than the number of the 
formative elements taken to form each raster. 

[0023] In this setup, record with the so-called overlap method is performed in a low 
precision field. The recording method by which record with an overlap method forms each 
raster by two or more formative elements is said. For example, by 1st record, a dot is 
formed only in the odd-numbered pixel on each raster, and the approach of forming a dot in 
the even-numbered pixel using a different formative element is mentioned by the 2nd 
record. If record with an overlap method is performed, since a gap of the formation location 
of a dot can be distributed within an image, image quality can be raised like interlace 
record. In a low precision field, since overlap record using many formative elements is 
performed rather than a high precision field, the fall of vertical- scanning precision can be 
compensated with the above-mentioned setup. Therefore, a high precision field and the 
image quality which is not inferiority are maintainable also in a low precision field. 
[0024] Although it is also possible to consider as the configuration which prints only with 
the feed per revolution with which are satisfied of above-mentioned conditions, as for the 
airline printer of this invention, it is desirable to have a selection means to use 
alternatively further the 2nd vertical- scanning means which performs vertical scanning, 
and said vertical- scanning means and the 2nd vertical-scanning means based on 
predetermined conditions only using said 1st conveyance means with the feed per 
revolution set up beforehand. 

[0025] In the airline printer of this configuration, printing including a "high precision field", 
a "mixture field", and a "low precision field" is performed as the 1st print mode, and 
printing in a "high precision field" is performed as the 2nd print mode. And both can be 
properly used with a selection means. By carrying out like this, printing for which it was 
suitable with a demand of a user can be realized, and the convenience of an airline printer 
can be improved. 

[0026] In this airline printer, various setup is possible for the conditions of selection. For 
example, it is good also as what is chosen according to the selection directions with the 
print mode using said vertical-scanning means, and the print mode using said 2nd 
vertical- scanning means. If it carries out like this, a user can use the 1st print mode and 
2nd print mode properly if needed. 

[0027] A passage clear from an above-mentioned configuration, although the 1st print 
mode includes a low precision field, it has an advantage with the large field which can be 
printed rather than the 2nd print mode. It is good also as what uses a print mode properly 
automatically based on these features. That is, when said image is the size more than 
predetermined, it is good also as what chooses said vertical-scanning means. 
[0028] If it carries out like this, the convenience of an airline printer can be improved 
greatly. Of course, the two above-mentioned selection approaches are combined and it 
applies, and when an image is the size more than predetermined, it is good also as what 
uses a print mode properly according to directions of a user. Not only these but various 
setup is possible for a selection condition. For example, it is good whether it is alphabetic 
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data or it is a natural image also as what is properly used according to the class of image 
data. 

[0029] In addition, when using the 2nd vertical-scanning means, in the field of the 
direction of vertical scanning located in an end at least, vertical scanning shall be further 
performed among the fields where said image is printed with an average feed per 
revolution smaller than the average feed per revolution of vertical scanning in the field 
near the center. 

[0030] With this configuration, the feed per revolution of vertical scanning is made small 
near the lower limit of a high precision field. Since it becomes possible to form a raster in 
the direction of vertical scanning densely by carrying out like this, the printing impossible 
field (refer to drawing 19 ) in interlace record can be reduced. That is, it becomes possible 
to extend a high precision field. 

[0031] Although this invention is applicable to the airline printer of the various types 
which print by forming a dot, said especially formative element is an element which 
breathes out ink and forms a dot, and, as for said 1st conveyance means, being located in 
the upstream of said vertical scanning is more desirable than said 2nd conveyance means. 
[0032] In the airline printer which breathes out ink and forms a dot, it originates in 
dispersion in the regurgitation property of ink, and the formation location of a dot shifts in 
many cases. Moreover, in order to avoid the blot between adjoining dots, and color mixture, 
as for an adjoining raster, it is desirable to open and form a time interval. Since the 
effectiveness of interlace record is especially high, this invention is effectively applicable to 
the airline printer which breathes out ink and forms a dot from this viewpoint. 
[0033] Moreover, in the airline printer which breathes out ink and forms a dot, it is 
necessary to protect a printing side until ink fully dries. It is difficult to perform vertical 
scanning in high degree of accuracy, protecting a printing side generally. Therefore, the 
airline printer of this invention can be appropriately constituted by locating the 1st 
conveyance means in the upstream of vertical scanning, and locating the 2nd conveyance 
means in the downstream. 

[0034] It shall consider as this conveyance means, for example, said 1st conveyance means 
shall be a means equipped with the upstream roller which conveys said print media by 
predetermined frictional force in the upstream of said vertical scanning, and said 2nd 
conveyance means shall be a downstream roller which conveys said print media by 

frictional force smaller than said upstream in the downstream of said vertical scanning. 
[0035] This invention can also be constituted as the printing approach shown below. 
Namely, while the printing approach of this invention forms a raster using the head which 
opens spacing of 2 or more dots towards vertical scanning, and forms a raster It is the 
printing approach which performs vertical scanning in the direction which intersects this 
raster, and prints an image on print media (a). While making the data of the raster which 
should be formed in order to print said image correspond to each formative element and 
supplying said head Process which performs the mask of a formative element with which 
the raster which should be formed does not exist (b) The process which drives said head 
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according to the data supplied by said data supply means, and forms each raster, (c) The 
1st vertical scanning which conveys either [ at least ] said head or print media in the 1st 
precision, The 2nd vertical scanning which conveys either [ at least ] said head or print 
media in the 2nd precision lower than said 1st precision in the field which cannot realize 
said 1st vertical scanning is used one by one. It is the printing approach equipped with the 
process which performs vertical scanning with the feed per revolution beforehand set up 
under the conditions which the field where the raster formed during vertical scanning by 
said 2nd conveyance means is intermingled produces between the rasters formed during 
vertical scanning by said 1st conveyance means, 

[0036] According to this printing approach, the field which can be printed can be extended 
according to the same operation as the airline printer explained previously, without 
spoiling image quality. In addition, also when it constitutes as the printing approach, it 
cannot be overemphasized that the various additional elements previously explained with 
the airline printer are applicable. 

[0037] Moreover, this invention can also be constituted as a record medium shown below. 
Namely, while the record medium of this invention carries out horizontal scanning of the 
head which opens spacing of 2 or more dots towards vertical scanning, and forms a raster 
Sequential execution of vertical scanning in the 1st precision and the vertical scanning in 
the 2nd precision lower than this 1st precision is carried out. It is the record medium which 
recorded the program for driving the airline printer which prints an image on print media 
possible [ a computer readout ]. It is the record medium which recorded the program which 
realizes the vertical- scanning function to perform vertical scanning with the 
predetermined feed per revolution which was not concerned with any shall be performed 
between vertical scanning in said 1st precision, and vertical scanning in the 2nd precision, 
but was set up beforehand. 

[0038] Furthermore, it is good also as what records the program which realizes the 
function to perform alternatively the 2nd vertical" scanning function which performs only 
vertical scanning in the 1st precision, and said vertical-scanning function and said 2nd 
vertical-scanning function based on predetermined conditions. 

[0039] The airline printer previously shown that the above-mentioned program is 
performed, respectively is realizable. In addition, as a storage, computers, such as internal 
storage (memory, such as RAM and ROM) of the printed matter with which signs, such as 
a flexible disk, CD-ROM and a magneto-optic disk, an IC card, a ROM cartridge, a punch 
card, and a bar code, were printed, and a computer, and external storage, can use the 
various media in which read is possible. Moreover, the mode as a program feeder which 
supplies the computer program which realizes each above-mentioned function to a 
computer through a communication path is also included. This invention can also be 
constituted as various signals which can carry out the isopia to the program itself which 
realizes the above-mentioned function, and this in addition to this. 

[0040] It can be applied to the both sides of the airline printer which can form a raster by 
having two or more airline printers which form each raster, and formative elements in the 
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direction of a raster, without performing horizontal scanning, all invention explained 
above making a head reciprocate relatively to print media as horizontal scanning. 
[0041] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on an example. 

(l) The configuration of equipment : explain the gestalt of operation of this invention 
hereafter based on an example. Drawing 1 is the explanatory view showing the printing 
structure of a system which used the printer PRT as an example of this invention. It 
connects with Computer PC, and Printer PRT receives print data from Computer PC, and 
performs printing. Printer PRT operates by performing software with which Computer PC 
is called a printer driver. It is also possible by connecting Computer PC to the external 
network TN, and connecting with the specific server SV to download the program and data 
for driving Printer PRT. Moreover, it is also possible to load a required program and data 
from record media, such as a flexible disk and CD-ROM, using a flexible disk drive FDD or 
CD-ROM drive CDD. 

[0042] The configuration of functional block of Printer PRT was collectively shown in 
drawing 1 . Printer PRT is equipped with the input section 91, a buffer 92, the 
horizontal-scanning section 93, 1st vertical-scanning section 94A, 2nd vertical-scanning 
section 94B, and a control section 97. 

[0043] The input section 91 once memorizes print data and print mode data from 
Computer PC to reception and a buffer 92. The print data given from Computer PC are the 
data which carried out halftoning of the image data which should be printed, i.e., the data 
which specify turning on and off of the dot of each color for each [ which was arranged 
two-dimensional ] pixel of every. The horizontal-scanning section 93 reciprocates the head 
equipped with two or more nozzles which carry out the regurgitation of the ink, and 
performs horizontal scanning which forms the dot train slack raster of the direction. A 
control section 97 carries out the mask of the nozzle which should form a dot and which 
does not come out while supplying the data from a bufifer 92 to a head on the occasion of 
each horizontal scanning. 

[0044] 1st vertical-scanning section 94A and 2nd vertical-scanning section 94B perform 
vertical scanning which conveys a print sheet whenever horizontal scanning is completed. 
Printer PRT can be printed by two print modes. 1st vertical-scanning section 94A performs 
vertical scanning with the feed per revolution according to the 1st print mode. 2nd 
vertical-scanning section 94B performs vertical scanning with the feed per revolution 
according to the 2nd print mode. A control section 97 uses both properly according to print 
mode data. 

[0045] Next, drawing 2 explains the outline configuration of Printer PRT. This printer PRT 
consists of the device in which Form P is conveyed by the paper feed motor 23, a device in 
which carriage 31 is made to reciprocate to the shaft orientations of a platen 26 by the 
carriage motor 24, a device that drives the print head 28 carried in carriage 31, and carries 
out the regurgitation of the ink, and a control circuit 40 which manages an exchange of a 
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signal with these paper feed motors 23, the carriage motor 24, a print head 28, and a 
control panel 32 so that it may illustrate. 

[0046] The device in which Form P is conveyed is explained. Drawing 3 is the sectional side 
elevation showing the device in which the form P of the above-mentioned printer PRT is 
conveyed. The device in which Form P is conveyed consists of feed roller 25a and follower 
roller 25b with which the feeding side was equipped, and delivery roller 27a and Giza 
Laura 27b with which the delivery side was equipped. These rollers are driven by 
transmitting rotation of the paper feed motor 23 shown in drawing 2 with a gear train. 
Form P is pinched by feed roller 25a and follower roller 25b from a feeding side, and is 
conveyed by rotation of both rollers as shown in drawing 3 . If the upper limit of Form P is 
pinched by delivery roller 27a and Giza Laura 27b, it will come to be sent to a delivery side 
also with these rollers. An image is recorded on the field on a platen 26 by the head 28 by 
Form P. 

[0047] In addition, since the rollers 25a and 25b by the side of feeding pinch Form P by the 
high pressure, they can convey Form P with a sufficient precision. On the other hand, 
delivery roller 27a and Giza Laura 27b pinch Form P by the low pressure in order to 
protect a printing side. Therefore, when being conveyed by delivery roller 27a and Giza 
Laura 27b after the lower limit of Form P separates from feed roller 25a and follower roller 
25b, compared with the case where the precision of a feed per revolution is conveyed with 
the rollers 25a and 25b by the side of feeding, it becomes low a little. In the following 
explanation, vertical scanning which used the rollers 25a and 25b by the side of feeding is 
called high precision delivery, and vertical scanning only using delivery roller 27a and 
Giza Laura 27b is called low precision delivery. 

[0048] The device in which carriage 31 is made to reciprocate to the shaft orientations of a 
platen 26 consists of location detection sensor 39 grades which detect the sliding shaft 34 
which is constructed in parallel with the shaft of a platen 26, and holds carriage 31 
possible [ sliding ], the pulley 38 which stretches the endless driving belt 36 between the 
carriage motors 24, and the home position of carriage 31. 

[0049] this carriage 31 - the cartridge 71 for black ink (K), cyanogen (C), light cyanogen 
(LC), a Magenta (M), a light Magenta (LM), and Hierro - the cartridge 72 for color ink 
which contained the ink of five colors of (Y) can be carried. A total of six heads 61-66 for ink 
regurgitation are formed in the print head 28 of the lower part of carriage 31. If carriage 31 
is equipped with cartridges 71 and 72, ink will be supplied to heads 61-66 from each ink 
cartridge. 

[0050] Drawing 4 is the explanatory view showing the array of the nozzle Nz in heads 
61-66. These nozzles consist of 6 sets of nozzle arrays which carry out the regurgitation of 
the ink for every color, and are alternately arranged by each nozzle array in the nozzle 
pitch k with two or more fixed nozzles Nz. The location of the direction of vertical scanning 
of each nozzle array is mutually in agreement. 

[0051] Drawing 5 is the explanatory view showing the formation principle of the dot by the 
head 28. The part which carries out the regurgitation of the ink of black ink (K), cyanogen 
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(C), and Rheydt Singh (LC) was shown on account of illustration. If carriage 31 is equipped 
with the cartridges 71 and 72 for ink, the ink of each color will be supplied to each color 
heads 61-66 through the ink path 68 shown in drawing 5 . 

[0052] Piezo-electric element PE is arranged for every nozzle at heads 61-66 as illustrated. 
The crystal structures of piezo-electric element PE are distortion and the component which 
changes electricmechanical energy into a high speed extremely by impression of an 
electrical potential difference as everyone knows. Piezo-electric element PE elongates only 
the impression time amount of an electrical potential difference, and makes one side 
attachment wall of the ink path 68 deform in this example, by impressing the electrical 
potential difference of predetermined time width of face to inter-electrode [ which was 
prepared in the both ends of piezo-electric element PE ], as an arrow head shows to 
drawing 5 . Consequently, it contracts according to elongation of piezo-electric element PE, 
and the ink equivalent to a part for this contraction serves as Particle Ip, and the volume of 
the ink path 68 is breathed out by the high speed from the tip of Nozzle Nz. Printing is 
performed when this ink particle Ip sinks into the form P with which the platen 26 was 
equipped. 

[0053] Next, the internal configuration of a control circuit 40 is explained. Drawing 6 is the 
explanatory view showing the internal configuration of a control circuit 40. The various 
circuits shown in the interior of a control circuit 40 below focusing on CPU41, PROM42, 
and RAM43 are mutually connected by bus 48 as illustrated. The PC interface 44 
exchanges data with Computer PC. The circumference I/O section (PIO) 45 exchanges a 
signal with the paper feed motor 23, the carriage motor 24, a control panel 32, etc. A clock 
46 takes the synchronization of actuation of each circuit. The buffer 47 for a drive outputs 
the signal of turning on and off of the dot for every nozzle on heads 61-66 to the driving 
signal generation section 55. 

[0054] The driving signal generation section 55 generates the drive wave outputted to each 
nozzle train of heads 61-66 based on the original driving signal inputted periodically from 
a transmitter 50. In this way, it outputs to the nozzle which should form a dot according to 
the data to which the generated drive wave was supplied firom the buffer 47 for a drive. 
According to the progress situation of printing, the data of a raster with which each nozzle 
of a head corresponds are suppUed to the driving signal generation section 55 from the 
buffer 47 for a drive. The mask data which mean the agenesis of a dot are supplied to the 
nozzle in which rasters which should be formed, such as the time of initiation of printing 
and near termination, do not exist. CPU41 performs these control. 

[0055] CPU41 performs vertical scanning by controlling actuation of the paper feed motor 
23 through PI045 again. The feed per revolution of vertical scanning is beforehand 
memorized by PROM42. In order that Printer PRT may perform printing by the print 
mode which is two fi'om which the feed per revolution of vertical scanning differs, the feed 
per revolution corresponding to each print mode is memorized. CPU41 reads the data of a 
feed per revolution according to the specified print mode in PROM42, and performs vertical 
scanning. 
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[0056] In addition, although the printer PRT equipped with the head which carries out the 
regurgitation of the ink using a piezo-electric element as above-mentioned is used in this 
example, it is good also as a thing using the printer which carries out the regurgitation of 
the ink by other approaches. For example, it is good also as what is applied to the printer of 
the type which carries out the regurgitation of the ink with the bubble (bubble) which 
energizes at the heater arranged to the ink path, and is generated in an ink path, 
[0057] (2) Dot formation control : explain printing by the printer PRT in this example 
below. Drawing 7 is the flow chart of dot formation control processing. This processing is 
processing which CPU41 of the control circuit 40 of Printer PRT performs. 
[0058] If a dot formation control routine is started, CPU41 will input print data and a print 
mode (step SIO). Print data are data to which Computer PC performed and generated color 
correction and half toning to subject-copy image data by the printer driver, and are data 
which specify turning on and off of the dot of each color for every pixel. It is good also as 
what inputs all the data about the image printed at step SIO, and good also as what inputs 
data one by one in parallel to the formation processing of a dot mentioned later. 
[0059] Printer PRT can be printed by two kinds of print modes, a canonical mode and 
extended mode. Drawing 8 is the explanatory view showing the appearance of the image 
printed by the canonical mode. At a canonical mode, the image on a print sheet P is printed 
in the condition of having adjoined in the direction of vertical scanning and having usually 
arranged two fields, a printing field and a lower limit processing field. Any field is formed 
by high precision delivery. Drawing 9 is the explanatory view showing the appearance of 
the image printed by extended mode. At extended mode, the image on a print sheet P is 
printed in the condition of having arranged three fields of a high precision field and 
mixture field and a low precision field adjacently in this sequence in the direction of 
vertical scanning. A high precision field is formed by high precision delivery. A low 
precision field is formed by low precision delivery. A mixture field is formed where high 
precision delivery and low precision delivery are intermingled. Compared with a canonical 
mode, the field of extended mode which can be printed is large. That is, the extended mode 
of the margin by the side of the lower limit of the field which can be printed is narrower 
than a canonical mode. 

[0060] When the user of Printer PRT specifies one of print modes at the time of printing, 
printing with each mode is performed. In order to realize printing according to a print 
mode, CPU41 judges whether the inputted print mode is extended mode (step S20), and 
performs the following processings according to the result. 

[0061] When judged with it not being extended mode, printing by the canonical mode is 
performed. That is, CPU41 performs record by the interlace method as processing which 
records the usual printing field in drawing 8 (step S30). Drawing 10 is the explanatory 
view showing the situation of the record in the usual printing field of a canonical mode. 
The head equipped with seven nozzles by four dot pitches was illustrated on account of 
illustration. The location of the direction of vertical scanning of the head in the 1st time ■ 
each 6th horizontal scanning was shown in the left-hand side of drawing. The figure of a 
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round-head enclosure means a nozzle, respectively, A figure is a nozzle number. The 
situation of the dot formed in the right-hand side of drawing with each nozzle was shown. 
An image can be printed to the field in drawing which can be printed by performing 
vertical scanning with the fixed feed per revolution of seven rasters, forming each raster by 
one horizontal scanning as illustrated. 

[0062] Record by this interlace method is performed by repeating and performing each 
processing of a setup of the data for horizontal scanning, horizontal scanning, the amount 
setup of vertical scanning, and vertical scanning. A setup of the data for horizontal 
scanning is processing which supplies the print data for one raster which should be formed 
by horizontal scanning to each nozzle of a head. The raster which each nozzle should print 
is uniquely specified based on the hysteresis of vertical scanning from printing initiation a 
passage clear from the example of drawing 10 . Horizontal scanning is processing which 
forms a dot in each pixel based on the data set up in this way, moving a head. A setup of 
the amount of vertical scanning serves as 7 dots of constant value in the example shown in 
drawing 10 . The amount of vertical scanning is beforehand set up so that the omission of a 
raster may not arise according to a nozzle pitch, the number of nozzles, and the number of 
horizontal scanning taken to form each raster, and it is memorized by memory. Vertical 
scanning is performed at step S30 of drawing 7 by high precision delivery in the amount of 
vertical scanning set up in this way. 

[0063] Usually, after printing is completed to the lower limit of a printing field, CPU41 
performs processing which prints the lower limit processing field in drawing 8 (step S40). 
In this example, after printing of the raster of the predetermined number set up 
beforehand is usually completed in a printing field, it shifts to a lower limit processing field. 
The procedure of lower limit processing itself is usually the same as that of a printing field. 
That is, data setup for horizontal scanning, horizontal scanning, the amount setup of 
vertical scanning, and vertical scanning are repeated and performed. In lower limit 
processing, the feed per revolution of vertical scanning is usually different from a printing 
field. It is set up beforehand and memory memorizes as the feed per revolution of lower 
limit processing is also shown below. 

[0064] Drawing 11 is the explanatory view showing the situation of the record in a lower 
limit processing field. It illustrated like drawing 10 about the head equipped with seven 
nozzles by four dot pitches. All over drawing, the location of the direction of vertical 
scanning of the head in 12 horizontal scanning to the L-6th time • the L+5th time was 
shown. In addition, the location of the head in the L-6th time and the L-5th horizontal 
scanning corresponds with the location of the head in drawing 19 . Below, the meaning of 
the lower Hmit processing in this example is explained, comparing drawing 11 with 
drawing 19 . 

[0065] By this example, after the L-4th horizontal scanning is completed, as lower limit 
processing, vertical scanning is performed with the feed per revolution of five rasters, and 
the feed per revolution of every three rasters performs vertical scanning after that, as 
shown in drawing 11 . Vertical scanning in a feed per revolution smaller than the feed per 
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revolution of seven rasters which were being performed till then is performed. In 
horizontal scanning of the L'3rd henceforth, the nozzle which scans a raster [ finishing / 
formation / already ] also exists. The mask of this nozzle is carried out suitably, and a dot is 
formed only of the nozzle whose raster is not formed. All of these delivery are performed by 
high precision delivery. At drawing 19 , in order to continue delivery of seven rasters, the 
head is located in the limitation in which high precision delivery is possible by the Lth 
horizontal scanning. On the other hand, since the lower limit processing shown in drawing 
11 performs vertical scanning with a small feed per revolution, horizontal scanning of 
further many in the range in which high precision delivery is possible can be performed, 
and horizontal scanning to the L+5th time is possible, 

[0066] Moreover, in the lower limit processing shown in drawing 11 , since vertical 
scanning is performed with a small feed per revolution as compared with the case where 
vertical scanning is performed with a fixed feed per revolution ( drawing 19 ), a raster can 
be densely formed in the direction of vertical scanning. Consequently, an image can be 
printed, without producing the omission of a raster within the limits of Field B as shown in 
drawing 11 . The range of the field A by fixed delivery which can be printed was doubled 
and shown in drawing 11 . It is the range corresponding to the field A in drawing 19 . The 
field in high precision delivery which can be printed is extensible by performing lower limit 
processing a passage clear from both comparison. In the example shown in drawing 1 1 , it 
decreases even to six rasters to 18 rasters in case a printing impossible field is fixed 
delivery. 

[0067] In this example, in order to extend the field in high precision delivery which can be 
printed as much as possible in a standard print mode, lower limit processing is performed. 
Although the above-mentioned example explained the case where it had seven nozzles by 
four dot pitches, according to a dot pitch and the number of nozzles, same processing can be 
performed by usually choosing a suitable feed per revolution from a printing field in the 
small range. 

[0068] On the other hand, when judged with extended mode being specified in step S20 of 
drawing 7 , printing by extended mode is performed. That is, CPU41 records the high 
precision field in drawing 9 with an interlace method (step S50). Record of a high precision 
field was made into the usually same record approach as printing (refer to drawing 10 ) in 
a canonical mode in this example. It is the explanatory view showing the situation of the 
record in a field. That is, vertical scanning is performed with the thing equipped with the 
head of seven nozzles by four dot pitches, then the fixed feed per revolution of seven rasters. 
[0069] After printing is completed to the lower limit of a high precision field, CPU41 shifts 
to the interlace record by low precision delivery (step S60). In this example, when a head 
exceeds the marginal location in which vertical scanning is possible by high precision 
delivery, it shifts to low precision delivery. However, especially the judgment of whether 
high precision delivery was completed is not needed as mentioned later. Moreover, unlike a 
standard print mode, lower limit processing is not performed. 

[0070] Drawing 12 is the explanatory view showing the situation of record near [ in an 
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extended print mode ] the lower limit. The case where it had seven nozzles by four dot 
pitches was illustrated. Printing in a high precision field is performed in an extended print 
mode, without performing lower limit processing. Therefore, the situation of record of the 
dot in a high precision field lower limit serves as record equivalent to drawing 19 . 
Hereafter, the comparison with drawing 19 explains record by low precision delivery. 
10071] The situation of the L-3rd time ■ the L+4th horizontal scanning was shown in 
drawing 12 . The Lth horizontal scanning corresponds to the marginal location of the head 
in which high precision delivery is possible. An image can be printed without producing the 
omission of a raster in the field A in drawing 12 , This is the high precision field shown in 
drawing 9 , and corresponds to the field A in drawing 19 . Since the omission of a raster 
arises by the lower limit side from Field A by the record approach shown in drawing 19 , 
the dot is not formed with the No. 7 nozzle in horizontal scanning which is the L-2nd time, 
the • of No. 5 No. 7 nozzle in the L-lst horizontal scanning, and the ■ of No. 3 No. 7 nozzle 
in the Lth horizontal scanning. On the other hand, at an extended print mode, a raster is 
formed also with these nozzles. That is, in the phase which finished horizontal scanning to 
the Lth time, it will be in the condition that the raster shown with a circle [ of void ] was 
intermittently formed into drawing 19 at the same time an image is completed to Field A. 
[0072] Thus, after finishing printing by high precision delivery, at an extended print mode, 
printing by low precision delivery is performed with a feed per revolution as it is. That is, 
the example of drawing 12 performs vertical scanning with the fixed feed per revolution of 
7 dots. The L+lst time ■ the L+4th horizontal scanning in drawing 12 is equivalent to 
record by low precision delivery. Both printing can be realized in this example, without 
judging whether high precision delivery was completed, since the feed per revolution of 
vertical scanning is carried out in common by high precision delivery and low precision 
delivery. 

[0073] The round head which attached hatching in drawing 12 shows the dot recorded by 
low precision delivery. By performing vertical scanning with the same feed per revolution 
as high precision delivery, an image can be printed by the interlace method. Here, in 
horizontal scanning to the Lth time, the raster was intermittently formed in the lower 
limit by high precision delivery from Field A as explained previously. In an extended print 
mode, the raster which complements between these rasters with low precision delivery can 
be formed. Consequently, the field T where the raster by high precision delivery and the 
raster by low precision delivery were intermingled in the field to the range in which a No. 7 
nozzle is located by the Lth horizontal scanning is generated as shown in drawing 12 . This 
is equivalent to the mixture field shown in drawing 9 . In the field L by the side of a lower 
limit, an image is printed only by the raster by low precision delivery rather than a 
mixture field. This field is equivalent to the low precision field in drawing 9 . 
[0074] In low precision delivery, an image can be printed enough, without producing the 
omission of a raster, since it is possible to perform vertical scanning in any locations by the 
side of the lower limit of a print sheet P. However, near the lower limit of a print sheet P, a 
part of head may start a margin. The No. 7 nozzle in the L+2nd horizontal scanning in 
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drawing 12 , the " of No. 5 No. 7 nozzle in the L+3rd horizontal scanning, and the " of No. 3 
No. 7 nozzle in the L+4th horizontal scanning are equivalent to this. CPU41 performs 
printing, supplying the mask data which mean the agenesis of a dot, since print data are 
not supplied to the nozzle which starts a margin part in this way. In this way, CPU41 
repeats and performs record by low precision delivery until it completes printing of an 
image. 

[0075] According to the airline printer of this example explained above, in printing by the 
extended print mode, the field which can be printed can be extended by utilizing vertical 
scanning in low precision delivery. Very few margins are established in this example. This 
is for avoiding that originate in the misfeed difference of vertical scanning, overflow the 
lower limit of a print sheet P, and ink is breathed out by the platen. Theoretically, the field 
which can be printed is extensible to the lower limit limitation of a print sheet P. 
[0076] The airline printer of this example makes a mixture field intervene between a high 
precision field and a low precision field, and performs an extended print mode as it is 
shown in drawing 9 and drawing 12 . Although there is a difference in the image quality of 
a low precision field and a high precision field, this difference can be eased by making a 
mixture field intervene among both. Moreover, when the printing field where image 
quality differs is made to adjoin, generating of the false profile in the boundary part 
usually seen can also be controlled. Consequently, according to the airline printer of this 
example, the field which can be printed can be extended, without spoiling image quality. 
[0077] Moreover, the airline printer of this example performs printing by high precision 
delivery, and printing by low precision delivery in the common amount of vertical scanning. 
Therefore, above-mentioned extended printing is realizable with very simple control 
processing. 

[0078] The airline printer of this example can realize printing according to a demand of a 
user by using two print modes of a standard print mode and an extended print mode 
properly. In a standard print mode, printing by high precision delivery is extensible fi-om 
Field A to a lower limit with the effectiveness of lower limit processing as shown in 
drawing 11 . In an extended print mode, printing by high precision delivery is realized in 
the range of Field A as shown in drawing 12 . Therefore, if a standard print mode is applied 
in case the image to the range extended by lower limit processing is printed, high 
definition printing is realizable. To the image exceeding the range extended by lower limit 
processing, an image can be printed by the extended print mode. Thus, by having two print 
modes, printing according to a demand can be realized and the convenience of an airline 
printer can be improved. 

[0079] In addition, the above-mentioned example explained as what a user specifies a 
standard print mode or an extended print mode as. On the other hand, it does not matter 
as what chooses and directs a suitable print mode by the printer driver. For example, you 
may make it specify an extended print mode automatically in the case of the image 
exceeding the range extended by lower limit processing. 

[OOSO] In the above-mentioned example, the case where high precision delivery and low 
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precision delivery were performed with the same feed per revolution was illustrated as an 
extended print mode. An extended print mode is good also as what performs high precision 
delivery and low precision delivery with a different feed per revolution. It is shown below 
by making into a modification the extended print mode from which both feed per revolution 
differs. 

[0081] Drawing 13 is the explanatory view showing the situation of record of the extended 
print mode in the 1st modification. The case where a head was equipped with seven nozzles 
by four dot pitches was illustrated. In the range to high precision delivery, i.e., the Lth 
horizontal scanning, vertical scanning is performed with the fixed feed per revolution of 7 
dots like an example. The point which forms a raster in a lower limit side intermittently 
from the high precision field A in these horizontal scanning is the same as an example. The 
raster in which the round head of the void in drawing 13 was formed by high precision 
delivery is shown. 

[0082] In the 1st modification, after finishing the Lth horizontal scanning, vertical 
scanning is performed with the feed per revolution of 5 dots, and the L+lst horizontal 
scanning is performed. Horizontal scanning of the L+2nd henceforth is performed, 
performing vertical scanning with the feed per revolution of 3 dots after that. That is, at 
low precision delivery, it records with the feed per revolution same with having explained 
as lower limit processing (referring to drawing 11 ) previously. In each horizontal scanning, 
since the nozzle which scans a raster [ finishing / formation / already ] exists, printing is 
performed, giving a mask suitably about these nozzles. 

[0083] The low precision field L can be formed in the lower limit side of the high precision 
field A through the mixture field T as it is shown in drawing 13 , also when record in low 
precision is performed with this feed per revolution. Therefore, the field which can be 
printed can be extended according to the same operation as an example, without spoiling 
image quality. In the 1st modification, after finishing high precision delivery, in order to 
change the feed per revolution of vertical scanning, the processing which judges whether 
low precision delivery should be performed from the hysteresis of record is needed. 
However, in the 1st modification, vertical scanning by low precision delivery is performed 
with a feed per revolution smaller than the amount of vertical scanning in high precision 
delivery. If the feed per revolution of vertical scanning is generally made small, the 
misfeed difference of vertical scanning will also become small. Therefore, in the 1st 
modification, the fall of the delivery precision in low precision delivery can be compensated, 
an image can be printed, and there is an advantage which can improve the image quality 
especially in a low precision field. It cannot be overemphasized that the amount of vertical 
scanning in low precision delivery can be variously set up not only according to an 
above-mentioned example but according to a nozzle pitch and the number of nozzles. 
[0084] The 1st modification corresponds, when performing lower limit processing in a low 
precision field. There is also an advantage which can control possibility that a head and a 
print sheet will contact in this delivery. When printing of the field L in drawing 13 is ended 
when lower limit processing is performed in a low precision field for example, (equivalent 



19/25 



Japanese Publication number : 2000-343688 A 



to the L+9th horizontal scanning), two, a No. 6 nozzle and a No. 7 nozzle, are in the 
condition of having overflowed the lower limit of a print sheet. When not performing lower 
limit processing in a low precision field and printing of Field L is ended as shown in 
drawing 12 , four to a - of No. 4 No. 7 nozzle will be in the condition of having overflowed 
the lower limit of a print sheet. In the low precision field, the lower limit of a form is 
released fi:om the roller by the side of feeding. If the form has curved, the lower limit may 
contact a head. By this contact, the lower limit of a form becomes dirty or evils, such as 
hurting one's head, arise. If lower limit processing is performed in a low precision field, the 
amount which a head protrudes fi'om a form at the time of printing termination can be 
controlled as above-mentioned. Consequently, possibility that a form lower limit and a 
head will contact can be reduced, and above'mentioned evil can be controlled. 
[0085] Drawing 14 is the explanatory view showing the situation of record of the extended 
print mode in the 2nd modification. The case where a head was equipped with eight 
nozzles by four dot pitches was illustrated. In the range to high precision delivery, i.e., the 
Lth horizontal scanning, vertical scanning is performed with the fixed feed per revolution 
of 7 dots like an example. A dot is formed with seven nozzles except a No. 8 nozzle in a high 
precision field, i.e., the range to the Lth horizontal scanning. By carrying out like this, an 
image can be printed to the high precision field A like an example. The point which forms a 
raster in a lower limit side intermittently from the high precision field A in these 
horizontal scanning is the same as an example. The raster in which the round head of the 
void in drawing 14 was formed by high precision delivery is shown. 

[0086] In the 2nd modification, after finishing the Lth horizontal scanning, vertical 
scanning is performed with the feed per revolution of 5 dots, and the L+lst horizontal 
scanning is performed. Horizontal scanning of the L+2nd henceforth is performed, 
performing vertical scanning with the feed per revolution of 3 dots after that. Vertical 
scanning is performed with the same feed per revolution as the 1st modification. However, 
in the 2nd modification, the record approach of the dot of a main scanning direction is 
different from the 1st modification. In the mixture field T, each raster is formed by each 
horizontal scanning like the 1st modification as shown in drawing 14 . On the other hand, 
in the low precision field L, each raster is formed by two horizontal scanning. Record with 
the so-called overlap method is performed. 

[0087] By performing vertical scanning with the feed per revolution shown in drawing 14 , 
two nozzles scan each raster in the low precision field L. A dot is formed in the 
odd-numbered pixel of a main scanning direction with the nozzle scanned to the 1st time. 
In the field L of drawing 14 , the pixel which attached hatching is equivalent to this. A dot 
is formed in the even-numbered pixel with the nozzle scanned to the 2nd time. In order to 
realize this record, in the 2nd modification, in the case of low precision delivery, even a No, 
8 nozzle is used suitably and a dot is formed. 

[0088] Also in the 2nd modification, the low precision field L can be formed in the lower 
limit side of the high precision field A through the mixture field T. Therefore, the field 
which can be printed can be extended according to the same operation as an example, 
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without spoiling image quality. Moreover, in the 2nd modification, record by the overlap 
method is performed in a low precision field. The record by the overlap method has the 
advantage which can improve image quality by distributing a gap of the formation location 
of a dot. Therefore, in the 2nd modification, the fall of the delivery precision in low 
precision delivery can be compensated, an image can be printed, and there is an advantage 
which can improve the image quality especially in a low precision field. It cannot be 
overemphasized that the amount of vertical scanning in low precision delivery can be 
variously set up not only according to an above-mentioned example but according to a 
nozzle pitch, the number of nozzles, and the number of horizontal scanning that formation 
of each raster takes in a low precision field. 

[0089] In each example explained above, the case where vertical scanning was performed 
with a fixed feed per revolution in a high precision field was illustrated. Moreover, the case 
where each raster was formed by one horizontal scanning was illustrated. The feed per 
revolution of vertical scanning is not necessarily limited to a fixed feed per revolution as 
shown below. Moreover, it does not matter as what forms each raster by two horizontal 
scanning or more. Drawing 15 is the explanatory view showing the situation of the record 
in the 3rd modification. Here, the case where it had eight nozzles by four dot pitches was 
illustrated. 

[0090] Drawing 15 shows the situation near [ which started printing ] the upper limit. An 
image can be printed to the field in drawing which can be printed by repeating periodically 
the feed per revolution of 5 dots, 2 dots, 3 dots, and 6 dots, and performing vertical 
scanning. Moreover, in this case, since two nozzles scan each raster, printing by the 
overlap method can be performed. By recording a low precision field with the same feed per 
revolution, extended printing in the mode equivalent to an example is realizable. In a low 
precision field, extended printing in the mode equivalent to the 1st modification is 
realizable by performing vertical scanning with an average feed per revolution smaller 
than 4 dots of feeds per revolution of an average in a high precision field. In a low precision 
field, extended printing in the mode equivalent to the 2nd modification is realizable by 
forming each raster with many numbers of horizontal scanning, i.e., 3 times or more of the 
numbers of horizontal scanning, rather than a high precision field. 

[0091] In each above example, it is good for the beginning which starts printing of an image 
as upper limit processing also as what performs record with a different feed per revolution 
from the usual feed per revolution. Drawing 16 is the explanatory view showing the 
situation of record by upper limit processing. The case where it had eight nozzles by four 
dot pitches was illustrated like drawing 15 . As upper limit processing, vertical scanning of 
3 dots is repeated 7 times, and is performed as illustrated. Then, the feed per revolution of 
the same feed per revolution as drawing 15 , i.e., 5 dots, 2 dots, 3 dots, and 6 dots is 
performed periodically. By performing this record, in the field which is shown in drawing 
15 and which can be printed, each raster can be formed with two nozzles and an image can 
be printed. In this case, 18 rasters of printing impossible fields exist in upper limit. The 
printing impossible field of 23 rasters exists as it is shown in drawing 15 , when it records 
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with a periodic feed per revolution from the time of printing initiation. There is an 
advantage which can extend also up the field which can be printed by performing upper 
limit processing. Even when upper limit processing is performed, since it is the same as 
that of the case of drawing 15 , vertical scanning mainly performed in a high precision field 
can realize extended printing in each mode. 

[0092] Moreover, it is good also as what also performs record of a low precision field, 
performing lower limit processing shown in drawing 11 in a high precision field. The 
example of record in this case is shown as the 4th modification. Drawing 17 is the 
explanatory view showing the situation of record of the extended print mode in the 4th 
modification. Here, the case of the head equipped with seven nozzles by four dot pitches 
was illustrated. In a high precision field, the same lower limit processing is performed as 
drawing 11 showed as illustrated. However, although the mask of the nozzle of the part 
protruded into a lower limit from the field B which can be printed by high precision 
delivery shall be carried out in drawing 11 in the L+4th time and the L+5th horizontal 
scanning, these nozzles also form a raster in the 4th modification. 

[0093] Termination of lower limit processing records a raster by low precision delivery as it 
is by horizontal scanning of the L+6th henceforth. The feed per revolution in this case is 3 
same dots as the feed per revolution of lower limit processing. Record with this feed per 
revolution is repeated and performed until it finishes printing of an image. 
[0094] Also in the 4th modification, the high precision field B, the mixture field T, and the 
low precision field L adjoin, respectively, and are formed as shown in drawing 17 . 
Therefore, as the example etc. explained, the field which can be printed can be extended, 
without causing extreme deterioration of image quality. And according to the 4th 
modification, since lower limit processing is performed by high precision delivery, the high 
precision field B is extensible. Moreover, since a low precision field performs vertical 
scanning with a small feed per revolution, it can perform record which compensated the 
precision fall of vertical scanning. According to the 4th modification, high definition 
printing can be performed according to these operations. 

[0095] In each example explained above, the case where it had seven or eight nozzles by 
four dot pitches was illustrated. This invention is realizable with the head of not only this 
case but the various nozzle pitches and the number of nozzles. Although the printer which 
performs horizontal scanning and forms each raster was illustrated, it is good also as what 
forms a raster, without being accompanied by horizontal scanning. Although the printer 
which breathes out ink using a piezo*electric element and forms a dot was illustrated, the 
device which carries out the regurgitation of the ink can apply various devices, such as 
what carries out the regurgitation of the ink by energization to a heater using the bubble 
produced in ink. Moreover, it is not limited to the device itself which forms a dot, and the 
thing which carries out the regurgitation of the ink. 

[0096] In the above example, the case where a form was conveyed with a feed roller and a 
delivery roller was illustrated. The conveyance means of a form is not limited to these, but, 
in addition to this, can apply various means. Moreover, in the example, the feed roller 
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which realizes high precision deUvery was located in the upstream of vertical scanning, 
and the case where the delivery roller which performs low precision delivery was located in 
the downstream of vertical scanning was illustrated. On the contrary, the configuration in 
which the device in which high precision delivery is performed is located in the 
downstream of vertical scanning, and the device in which low precision delivery is 
performed is located in the upstream of vertical scanning is also possible. In this case, an 
image will be printed where the upper and lower sides of drawing 9 are reversed. That is, 
printing will be performed in the condition that the low precision field, the mixture field, 
and the high precision field have been arranged from the upper limit of a print sheet. 
[0097] In the above example, Printer PRT explained as what performs a setup of the feed 
per revolution of vertical scanning etc. On the other hand, it is also possible to realize in 
the mode which sets up the feed per revolution of vertical scanning by the printer driver in 
Computer PC. That is, according to the flow chart shown in drawing 7 , a printer driver 
sets up the amount of vertical scanning for every horizontal scanning, and supplies it to 
Printer PRT with print data. By Printer PRT, vertical scanning is performed with the feed 
per revolution specified from the printer driver. Constituting from such a mode is also 
possible. 

[0098] As mentioned above, although the various examples of this invention have been 
explained, this invention is the range which is not limited to these and does not deviate 
fi:om the summary, and operation by various gestalten is possible for it. Although the 
above-mentioned example explained taking the case of the color printer equipped with the 
ink of six colors, it cannot be overemphasized that cannot depend for this invention on the 
color number of ink, but it can apply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the explanatory view showing the printing structure of a system using the 
printer PRT as an example of this invention. 

[Drawing 2] It is an explanatory view explaining the outline configuration of Printer PRT. 
[Drawing 3] It is the sectional side elevation showing the device in which Form P is 
conveyed. 

[Drawing 4] It is the explanatory view showing the array of the nozzle Nz in heads 61 "66. 
[Drawing 5] It is the explanatory view showing the formation principle of the dot by the 
head 28. 

[Drawing 6] It is the explanatory view showing the internal configuration of a control 
circuit 40. 

[Drawing 7] It is the flow chart of dot formation control processing. 

[Drawing 8] It is the explanatory view showing the appearance of the image printed by the 
canonical mode. 

[Drawing 9] It is the explanatory view showing the appearance of the image printed by 
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extended mode. 

[Drawing 10] It is the explanatory view showing the situation of the record in the usual 
printing field of a canonical mode. 

[Drawing 1 1] It is the explanatory view showing the situation of the record in a lower limit 
processing field. 

[Drawing 12l It is the explanatory view showing the situation of record near [ in an 
extended print mode ] the lower limit. 

[Drawing 13] It is the explanatory view showing the situation of record of the extended 
print mode in the 1st modification. 

[Drawing 14] It is the explanatory view showing the situation of record of the extended 
print mode in the 2nd modification. 

[Drawing 15] It is the explanatory view showing the situation of the record in the 3rd 
modification. 

[Drawing 16] It is the explanatory view showing the situation of record by upper limit 
processing. 

[Drawing 17] It is the explanatory view showing the situation of record of the extended 
print mode in the 4th modification. 

[Drawing 18] It is the explanatory view showing the example of record by the interlace 
method. 

[Drawing 19] It is the explanatory view showing the situation near the lower limit of 
record by the interlace method. 
[Description of Notations] 
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46 Clock 

47 Buffer for a drive 

48 - Bus 
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55 " Driving signal generation section 
61"66 " Head for ink regurgitation 
68 "Ink path 
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97 -- Control section 
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